The pre-exponential factor in a thermal distribution of classical particles depends on whether the particles have been emitted from the surface of a hot body or are contained in a volume of gas of given temperature. Precisely the appropriate factors describe nuclear evaporation of very low energy neutrons (volume sampling) or moderate energy fragments (surface) , as well as t~e high energy processes of projectile fragmentation and "fireball" breakup (volume). be treated as constant. Thus, at extremely low energies the preexponential factor in the neutron spectral distribution is proportional to ~, but at higher energies it is proportional to E. The factor E(or E-E , with E the Coulomb barrier for a charged particle 3 ) has c c been used for a long time in phenomenological analyses of nuclear evaporation'spectra. In the case of charged particle emission, it is doubtful whether E and ~could be distinguished experimentally, since the Coulomb barrier effects are strongly energy dependent.
*
Therefore the success of fits using the one or the other dependence on E does not constitute evidence that this is the proper choice.
In high-energy (> 20 MeV/nucleon) collisions of nuclear projectiles with nuclear targets, slow fragments in the projectile rest frame exhibit an energy distribution which is roughly of the thermal form, with a factor iE before the exponential. 4 This is consistent -2-with, but certainly no proof of, the assumption that all or part of the projectile came to equilibrium .at a definite temperature following the collision. 5
Recently spectra for products of nuclear collisions involving projectile energies of hundreds of MeV/nucleon were fit/roughly in a "fireball" model, in which overlapping projectile and target matter were supposed to convert all their relative kinetic energy to thermal excitation.6 The spectra were fit by a thermal distribution in.the fireball center-of-mass frame, with the pre-exponential factor taken as VB. On the other hand, if one were able to sample all of the particles in some volume of gas at thermal equilibrium, one would expect to see just the factor VB before the exponential. This is quite reasonable for the fireball, which is supposed to break up into many fragments instead of simply emitting a few particles from its surface, and is also plausible for projectile fragmentation. Volume sampling is a good -3-description of very low energy neutron emission for a different reason.
In this regime the excited nucleus certainly doesn't break up, but the de Broglie wavelength A of the neutron becomes large compared to nuclear dimensions. Consequently, the notion of surface emission of these neutrons becomes absurd, since they cannot be localized to a volume . 3 much smaller than (A/2) . One is really sampling the neutrons in such a volume, in thermal' equilibrium with the excited nucleus.
A moral of this discussion is that the pre-exponential, energydependent factor in a supposedly thermal spectrum contains significant information about the detailed process leading to that spectrum. Since one often has independent experimental or theoretical knowledge about the process, the pre-exponential factor may supply an important consistency check. In the nuclear reactions discussed here, that consistency appears to obtain in all cases where the factor is well determined. 8 A second moral is that the term "Maxwellian" applied to an energy distribution is ambiguous, since it may be used for either 9 choice of pre-exponential factor.
I
Since the volume distribution is really the primary concept, it might be helpful to refer to a distribution with a linear E factor explicitly as "surface Maxwellian", 
